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Gas-phase devices treating dilute components must deal with high
concentration overpotentials and subsequent low current densities.
Technical solutions to this problem have been found in the case of
liquid treatment, as outlined earlier; similar solutions may be found
for gases.  Electrocatalysts for selective oxidation of gaseous
components are only now receiving some attention (54).  Thus, there
appears to be fertile ground for explorative research in these areas.

New Automotive Applications

New lithium-based and the more conventional Ni-Zn batteries may
eventually replace lead-acid batteries as new technology and advanced
manufacturing techniques reduce their costs.   Metal-air batteries, both
rechargeable (zinc) and nonrechargeable fuel-cell types (aluminum), may
ultimately be successful as an economical primary source for short-trip
transportation.  The demand for increasing electronic equipment will
require increased auxiliary power, which may be fulfilled by improved
lithium-based and Ni-Zn systems.

Greater understanding of the parameters affecting electroplating may
permit controlled structures in Zn-Ni and Zn-Fe coatings on steel and
improved corrosion control.   Computer-controlled electrochemical
techniques possess in principle the ability to accurately reflect the
performance of such coatings; on-board sensors for applying the proper
corrosion current for protection are being considered.   New alloy
coatings with controlled structures could have tribological applications
on wear surfaces while permitting the use of methanol as a fuel through
greater corrosion resistance.   Electrochemistry offers a new era of
sensor development, allowing real-time information to be used to control
and inform as to the condition of a variety of important parameters
involving vehicle operation.   These might include analysis of the
exhaust system with regard to hydrocarbons, carbon monoxide, and
nitrogen oxides followed by appropriate action for control; signals
related to corrosion and wear so that manual corrective action could be
taken; and the composition of coolant involving the appropriate alarm
when the concentration of undesirable constituents exceeds a safe
range.  Information could also be available that allows the occupants'
environment to be controlled to avoid stress (measured by surface
electrolytes) and that indicates intoxication (alcohol) so that the
vehicle's operation may be curtailed.  If electrochemical power plants
become economical as primary power sources, sensors linked to
microcomputers optimizing the system could be used to monitor the
electrode and electrolyte condition.

Fuel cells may be developed for either auxiliary or primary power
using methanol as the liquid fuel of choice, and in the distant future
technology could evolve to synthesize hydrocarbon fuel on board.